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[57] ABSTRACT

A process for the manufacture of neutral calcium hypo-
chlorite wherein (a) a dibasic calcium hypochlorite is
manufactured by adding lime to the recycled mother
liquor obtained in at least one of steps (b), (c), (d) and
(e), (b) the dibasic substance is separated from its
mother liquor, (c) the separated dibasic substance and
added caustic soda are chlorinated simultaneously, in a
suspension of preformed crystals of neutral calcium
hypochlorite and sodium chloride, (d) the crystalline
calcium hypochlorite is separated from the crystalline
sodium chloride and (e) the resulting neutral calcium
hypochlorite is treated and dried in a conventional man-
ner, and, the resulting sodium chloride is crystallized
and purified by washing with the mother liquor from
step (b). A neutral calcium hypochlorite is produced
having a high content of active chlorine and with sub-
stantial reduction of environmental pollution by dis-
charge of effluent.

7 Claims, 4 Dr,awing Figures
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1

NON-POLLUTANT PROCESS FOR THE.
MANUFACTURE OF NEUTRAL CALCIUM
HYPOCHLORITE WITH A HIGH CONTENT OF
ACTIVE CHLORINE

This application is a continuation-in-part of Ser. No.
858355 filed Dec. 7, 1977 now abandoned, which is
itself a continuation of Ser. No. 770845 filed Feb. 22,
1977 and now abandoned which is itself a continuation
of Ser. No. 668670 filed Mar. 19 1976 and now aban-
doned.

The present invention relates to a process for the
manufacture of neutral calcium hypochlorite with a
high content of active chlorine, which involves the
recycling of all the mother liquors with complete recov-
ery of the solid constituents and so substantially elimi-
nating environmental pollution by discharge of effluent.

Many processes for the manufacture of calcium hypo-
chlorite, have been recently proposed but they all have
important points in common: they use the same starting
materials such as lime, caustic soda and chlorine, and
sometimes certain derivatives of these materials such as
sodium hypochlorite, calcium chloride or, more rarely,
caustic potash, lithium hydroxide or the like. Most of
the processes are designed to reduce to the maximum
extent or to eliminate waste materials due to the mother
hiquors containing essentially inert substances, chlo-
rides, hypochlorites or chlorates, silicates and carbon-
ates. Certain processes recommend the use of pure start-
ing materials or apply a process for the purification of
the latter, mainly in the case of lime.

In general, the process of chlorination by introducing
chlorine into the alkalis is carried out in the form of two
variants which are:

(a) processes effecting the simultaneous chlorination
of the two alkalis: these are processes involving one
production line. The overall reaction is well known and
proceeds as fmllows:

Ca(OH ) +2NaOH + HzO —1— ZCIZ-—:-rCa(ClO)z 3-
H>0+2Na(l

(I
Amongst the disadvantages of these techniques, it will
be noted that it is necessary to evaporate large amounts
of water in vacuo, and this increases the danger of de-
composition, see for example U.S. Pat. No. 3,251,647
(Olin Corporation).

(b) Processes based on the separate chlorination of
the two alkalis: they involve manufacture on two pro-
duction lines where operations illustrated symbolically
by the following equations are carried out:

" (II)
(a) Ca(OH); + % HyO + Cly-»} [Ca(ClO); . 3H;0] 3 CaCly

(b) 2 NaOH -+ Cl—-NaOCl + NaCl + H,O
{c) 3 CaCly -+ NaQCl + 3/2 H;0—} [Ca(ClO), . 3H;0] + NaCl
Ca(OH); + 2NaOH + H;0 + 2CI;—Ca(ClO; . 3H20 + 2NaCl

The disadvantages of these processes are both of an
economic and technical nature and include the need to
install two chlorination lines, production of concen-
trated sodium hypochlorite in vacuum evaporators
leading to a loss of active chlorine, difficulty in 1solat1ng
the sodium chloride present in the concentrated viscous

suspension of sodium hypochlonte and evaporation of
water. -

‘These recommended processes can also cause sec-
ondary side reactions which reduce the yields; for ex-
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ample, decomposition of hypochlorite during the chlo-
rination and concentration processes leading to the
formation of calcium chlorate and calcium chloride and
consequently to a loss of chlorine: see for example
French Pat. No. 2,114,896 (Nippon Soda) and French
Pat. No. 2,186,425 (Olin Corporation).

The Nippon Soda French Pat. No. 2, 114 896 (corre-

sponding to the Tatara U.S. Pat. No. 3,767,775) estab-
lishes that, prior to the present invention, those skilled
in this art were well aware of the particle size distribu-
tion, and hence the effect thereof on separability, of
relatively small size neutral calcium hypochlorite crys-
tals and relatively large size sodium chloride crystals, in
calcium hypochlorite manufacture.

The present invention does not possess these disad-
vantages: it relates to a process for the manufacture of
neutral calcium hypochlorite with a high content of
active chlorine, in a single production line, with isola-
tion of sodium chloride in the pure and crystalline state,
with complete recycling of the mother liquors, without
any pollutant waste materials, without evaporation and
without addition of water for the washing processes.
The present invention also possesses indisputable ad-
vantages amongst which there may be mentioned the
low amount of investment resulting from the principle
of simultaneous chlorination, the easy separation and
recovery of sodium chloride, the economy with regard
to starting matertials and energy, and the improvement
in the quality of the hypochlorite.

The present invention provides a process for the
manufacture of neutral calcium hypochlorite wherein

(a) a dibasic calcium hypochlorite is manufactured by
adding lime to the recycled mother liquor obtained in at
least one of steps (b), (c), (d) and (e),

(b) the dibasic substance is separated from its mother
liquors,

(c) the separated dibasic substance and added caustic
soda are chlorinated simultaneously, in a suspension of
preformed crystals of neutral calcium hypochlorite and
sodium chloride,

(d) the crystalline calcium hypochlorite is separated
from the crystalline sodium chloride, and

(e) the resultlng neutral calctum hypochlorite is
treated and dried in a conventional manner, and, the
resulting sodium chloride is crystallised and purified by
washing with the mother liquor from step (b).

More specifically the present invention provides a
process for the manufacture of neutral calcium hypo-

o chlorite with high active chlorine content comprising
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the following steps:

a. a milk of lime is prepared by adding calcium hy-
droxide to a part of the recycled mother liquor originat-
ing from step (c)

b. the milk of lime is reacted with recycled mother
liquor originating from step (g) or steps (g) and (h) or
steps (f) and (h) to form a suspension of dibasic calcium
hypochlorite

c. the suspension of dibasic calcium hypochlorite is
separated from a part of its mother liquor to form a
thickened slurry of dibasic calcium hypochlorite and a
mother liquor, part of which is recycled to step (a) and
another part of which is recycled to step (h)

d. the thickened slurry of dibasic calcium hypochlo-
rite and separately introduced sodium hydroxide are
chlorinated together with gaseous chloride in the pres-
ence of a suspension of crystals of neutral calcium hypo-
chlorite and crystals of sodium chloride pre-formed in



3

the process, this suspension receiving recycled mother
liquor originating from step (f) or step (g) or steps (f)

and (g) or steps (g) and (h) whereby crystals of neutral
calcium hypochlorite and crystals of sodium chloride

are in suspensron in a mother liquor

e. the suspension of crystals produced in step (d) is
formed into an upper suspension which is rich in crys-
tals of neutral calcium hypochlorite and a lower suspen-
sion which is rich in crystals of sodium chloride and the
lower and upper suspensions separated from one an-
other | |

f. the crystals of neutral calcium hypochlorite are
separated from the suspension rich in calcium hypo-
chlorite to leave a mother liquor which is recycled to
step (e) or steps (b), (d) and (e) or steps (b) and (d)

g. optionally the crystals of sodium chloride are sepa-
rated from the suspension rich in sodium chloride, in
which case the resulting mother liquor is recycled to
step (d) or steps (b) and (d)

h. the sodium chloride crysta]s from step (g) ‘when
used, or the lower suspension issuing from step (e) when
step (g) is not used, is treated with at least a part of the

mother liquor arising from step (c) and the crystals of

sodium chloride separated from their mother liquor
which is recycled entirely to step (b) or entirely to step
(d), all the steps being carried out at a temperature not
exceeding 20° C. -

French Pat. No. 2114896 mentioned above,: whlch
corresponds to U.S. Pat. No. 3767775, claims a method
of chlorination of a mixture of sodium hydroxide and
calcium hydroxide under controlled conditions such
that the reaction product comprises small size crystals
of calcium hypochlorite and large size crystals of so-
dium chloride which can readily be separated from one
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the present invention, while differing significantly from
the process claimed in these French and U.S. Pat. Nos.,
also gives rise to a reaction product comprising small

crystals of calcium hypochlorite and large crystals of

sodium chloride which can be readily separated from
one another because of their size difference. In practice,
the present invention gives a reaction product in which
most of the calcium hypochlorite crystals have a parti-
cle size in the region of 70 microns with very few crys-
tals having a particle size in excess of 90 microns while
most of the sodium chloride crystals have a particle size
of at least 400 to 500 microns with very few crystals

having a particle size less than 200 microns. It is well -

known that sodium chloride forms a cubic crystal so
that significant particle size growth can occur during
crystal formation while the calcium hypochlorite crys-
tals grow as thin fragile plates so that much less growth
occurs in individual crystals during crystal formation

compared to the sodium chloride crystals. This particle

size difference permits the separation of the two types
of crystal from one another by simple physical means,
e.g. flotation or decantation, as described in more detail
below. |

The process for the preparation of neutral ealcmrn
hypochlorite according to the invention can be continu-
ous or partially discontinuous. It consists of preparing a
dibasic calcium hypochlorite Ca(ClO);. 2Ca(OH); by
adding lime to the recycled mother liquors of the pro-
cess; the decanted suspension of dibasic substance and
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The crystals of neutral calcium hypochlorite are sep-
arated from the crystals of sodium chlorlde for exam-

ple, in one of the following ways; |

by a flotation process; after separation of solids, the
mother liquor from the hypochlorite is recycled to the
flotation cell from which it came with the suspension of
sodium chloride; the crystals of sodium chloride are
extracted from this suspension and are subjected to
systematic washing utilising the mother liquor from the
dibasic substance from upstream in the process,

by a decantation process using two decanters. The
overflow from the first separator, rich in calcium hypo-
chlorite, 1s dried and the resulting mother liquors recy-
cled. The material retained in the first decanter, com-
prising principally sodium chloride is retained in.the
mother liquor, saturated with calcium hypochlorite.and
sodium chloride and is fed to the second decanter. The
overflow from this; rich in hypochlorite, is dried. So-
dium chloride is then extracted from the material re-
tained in the second decanter, having reduced’ hypo-
chlorite content and the sodium chloride is subjected to.
washmg with the dibasic mother hquors arising up-
stream in the process, | | |

by a decantation process. usmg only one decauter
The overflow from this decanter, containing prlnelpally
calcium hypochlorite is dried and the resulting mother
hiquors are recycled to the chlorinater; the hypochlorite
content of the material remaining in the decanter is
reduced by washing with mother liquors saturated with
sodium chloride and of reduced hypochlorite content.

The only materials to issue from the production line

are the calcium hypochlorite which is suction-dried and

then dried and crystalline sodium chloride.

Preferred embodiments’ of the invention involve ap-
plying flotation or decantation in order to separate the
crystalline calcium hypochlerlte from the erysta]hne
sodium chloride. These operations are simple and ele-

- gant.

According to an embodiment of the invention, the
flotation process is carried out in a cell containing the
suspension of crystals, into which a gas is introduced
through a diffuser which causes a foam to form, and this
foam entrains the crystals of calcium hypochlorite to
the upper portion. By separating the foam from the
suspension, the crystals of hypochlorite are thus sepa-
rated from the crystals of sodium chloride which have
not ﬂoated Thls operatlen 1S carned out in the follew-
ing way:

- (a) the introduction of ﬁnely divided gas into the
flotation cell is carried out in the presence or absence of

 a flotation agent.compatible with calcium hypochlonte

and free chlorine, ; -

(b) the crystalline neutral calcinm hypochlorite is
entrained selectively by the flotation foam which con-
tains a small amount of NaCl and this foam, issuing from
the cell, is suction-dried directly, the 1selated mother
liquor returning to the cell, and |

(c) the majority of the sodium ehlorlde, which re-
mains in the part which has not floated, below the foam,
retains only a very small amount of crystals of calcium

._ _hypochlorlte and is suctlen—dned after having under-
gone systematic clarifying and washlng processes using
the mother liquor from the dibasic material onglnatmg
from the first part of the cycle. |

caustic soda which is chlorinated simultaneously, are
added to a suspension of crystals of neutral calcium

hypochlorite and sodium chloride preformed in prevr-
ous operations.

65
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BRIEF DESCRIPTION OF THE DRAWINGS

Reference is now made to FIGS. 1-4 of the accompa-
nying drawings which represent flow sheets illustrating
the process.

According to a preferred process of carrying out the
invention, the separation of the solid calcium hypochlo-
rite and sodium chloride i1s affected by decantation.
‘Two possible ways of carrying this out are described in
the drawings. A first method, illustrated in FIG. 3,
involves passing the suspension of crystals to be sepa-
rated to a two-stage decantation; the second method,
illustrated in FIG. 4, is carried out using a single de-
canter. |

The advantages of carrying out the separation by
decantation rather than flotation are both technical and
economic. The apparatus is simpler, smaller, requires
less capital expense and avoids the eventual recycling of
organic compounds in the mother liquors. Moreover,
the process described in FIG. 4 enables the drying of
sodium chloride to be avoided before treatment with
the dibasic mother liquors.

The process 1s simple and economical to carry out
since 1t effects the separation operation in one step and
does not involve recycling of solid material.

The quality of the sodium chloride isolated is such
that 1t can be used in electrolysis.

In practice, a process according to the invention may
comprise approximately 10 consecutive operations
which can be followed easily on any one of FIGS. 1 to
4 of the accompanying drawings, it being possible for
the process itself to be divided into 5 main parts A, B, C
(or D), E and F with subdivisions corresponding to the
operations indicated. The summary below makes it
easter to follow the succession of operations and treat-
ments. Concentrations are in % by weight. The ten
consecutive operations ensure that, when a chlorination
reactor is being brought into service for the first time,
there 18 available a sufficient quantity of the suspension
of crystals of neutral calcium hypochlorite and sodium
chloride preformed in the process which is necessary
tor subsequent chlorination to produce a readily separa-
ble mixture of the two types of crystal. It will be recog-
nised that in practice, there will always be available a
sample of the suspension of crystals of neutral calcium
hypochlorite and sodium chloride preformed in the
process except in the rare case where a chlorinator is
brought into service for the first time, e.g. after a total
emptying and cleaning of a reactor. In this case, small
quantities of crystals begin to build up in the chlorinator
after each cycle of operation but these crystals are not
immediately removed as a product stream but allowed
to remain in the chlorinator. In this way, a body of
crystals builds up in the chlorinator, increasing in size
atter each cycle of operation so that, by the time 10
consecutive cycles of operation have been carried out, a
crystal suspension of sufficient magnitude has built up
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to permit removal of part of the suspension as a product

stream and to leave the remainder of the suspension in

60

the chlorinator to provide the necessary crystal suspen- -

sion for subsequent cycles of operation.

During these consecutive cycles of chlorlnatlon at
the same time as the crystal mass develops in the chlo-
rinator, two different types of crystal develop which
enables:

(a) the necessary quantity of NaCl to be separated
from the suspension,

65
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(b) the hypochlorite to be separated from its mother
liquor.

A. FORMATION OF DIBASIC CALCIUM
HYPOCHLORITE

1. Milk of lime |
2. Precipitation of dibasic hypochlorite

3. Thickening of the suspension of dibasic hypochlo-
rite

B. CHLORINATION

Conversion of the alkalis to crystalline neutral cal-
cium hypochlorite and crystalline sodium chloride.

C. FLOTATION

Separation of crystals of sodium hypochlorite and
sodium chloride by formation and separation of the
foam which is rich in calcium hypochlorite from the

remaining suspension which is rich in sodium chloride,
or

D. DECANTATION

Separation of crystals of calcium hypochlorite and
sodium chloride by preferential extraction of calcium
hypochlorite in the overflow(s) of the decanter(s).

E. SEPARATION OF THE MOTHER LIQUOR

1. Separatlon from the neutral hypochlorlte of the
suspension of sodium chloride.

2. Purifying and washing of the sodium chloride by
means of the mother liquor from the dibasic substance
in order to solubilise crystals of calcium hypochlorite
on the sodium chloride.

3. Suction-drying of the sodium chloride.

F. SUPPLEMENTARY TREATMENT

Suction-drying of calcium hypochlorite and finishing
processes (granulation and drying).

In the remainder of the text, the general process for
the manufacture of calcium hypochiorite according to
the invention is described and is illustrated in FIGS. 1 to
4.

A Milk of lime: mother liquor from the dibasic hypo-
chlorite originating from the latter part of the process

Ajand lime in a powdery form of minimum concentra-

tion 97% are introduced into a cell. After stirring, a
milk of lime containing 25% of Ca(OH); is obtained.

Aj. This milk of lime continuously feeds the reactor
Aj which simultaneously receives mother liquor from
the neutral substance originating from E; (FIG. 2) of
the latter with the mother liquors resulting from the
processes Eq, Ez and E3 (FIG. 1) or a mixture of Ej, Ea
and F (FI1G. 3) or E3 and F (FIG. 4) of purifying and
washing the sodium chloride. The cell A; initially con-
tained a certain quantity of crystals of dibasic hypochlo-
rite originating from previous operations promoting
good crystallisation of the dibasic substance formed.
The cell operates on an overflow system and feeds the
separation installation Asj.

A3z This apparatus can be decanter of the static or
dynamic type. The decanted mother liquor feeds the
cell

A and the system for purifying the sodium chloride
E;. The decanted product, which contains essentially
the dibasic substance, is conveyed to the chlorinator B.

B This chlorinator B, initially containing a sediment
from previous operations, also receives caustic soda
containing 59.5% NaOH and chlorine gas; at the same
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time, dilution is effected by recycling mother liquor
coming from E1 (FIG. 1) or E;, E; and E; (FIG. 2) or
Ejand F (FIG. 3) or F (FIG. 4). The temperature must
be below 20° C. The degree of free alkalinity is kept
between 0.2 and 0.4%, expressed as Ca(OH);, for exam- 5
ple by electrometric control. The suspension of neutral
hypochlorite and sodium chloride is withdrawn to feed
the flotation of decantation post. ‘

C The flotation cell (or cells) possesses at its lower
part a device for injecting and diffusing gas and option- 10
ally a device for metering out a flotation agent which is
foaming and selective, of the type of a neutralised fatty
alcohol sulphate, the alcohol being preferably lauryl
alcohol, and the flotation agent being stable with re-
spect to the hypochlorite. 15

Neutral calcium hypochlorite with a small amount of
sodium chloride is to be found in the supernatant foam-
ing part. After suction-drying, a cake is obtained which
contains, for example, 52% of Ca(ClO),, 12% of NaCl
and 32% of water. The mother liquor from this suction- 20
drying process returns to the flotation cell. The phase
which did not float, and which is rich in sodium chlo-
ride and contains a small amount of hypochlorite which
did not float, is separated from its mother liquor at E;
and 1s then subjected at E; to systematic clarification 25
and washing processes with the mother liquor from the
dibasic substance coming from Aas.

The sodium chloride, which generally contains 949%
of NaCl and a maximum of 1% of Ca(ClO),, is suction-
dried at Es. ‘ 30

The actual decanting operation involves introducing
the suspension issuing from the chlorinator into a de-
canter D1 of small volume, equipped with a flow stir-
ring device promoting flocculation of the sodium chlo-
ride. The overflow from Dj, which is rich in neutral 35
calcium hypochlorite, is suction-dried in F. The under-
flow from Dj, which is rich in NaCl and contains a
small amount of calcium hypochlorite, can be either
diluted by addition of recycled mother liquor from the
neutral substance in order to undergo a second decant- 40
ing process in D, (FIG. 3) or mixed with mother liquor
from the dibasic substance which is depleted in hypo-
chlorite, with vigorous stirring, so as to feed the suc-
tion-filter E3 (FIG. 4). In the first case, the overflow
from D», which is rich in calcium hypochlorite, is re- 45
covered in F, the underflow from D>, which is rich in
sodium chloride, undergoing, after suction-drying, the
washing and clarification processes proposed above.

In the second case, the mother liquor from the clarifi-
cation process coming from Ej3 is recycled to the first 50
part of the process; the suction-dried sodium chloride
does not contain more than 1 to 2% of calcium hypo-
chlorite. '

Compared with the known process, the process ac-
cording to the invention possesses numerous technical 55
advantages which result from the way in which the
process 1s carried out. Thus, a great saving in starting
materials 1s achieved by the mere fact of converting a
dibasic calcium hypochlorite, prepared beforehand,
directly into neutral calcium hypochlorite, without any 60
chlorination reaction. Moreover, there is no direct in-
troduction of milk of lime to the chlorination process
and there is no addition of free lime to a mother liquor
from the neutral substance, as in certain known pro-
cesses. The other essential advantages are as follows: 65

(a) The 1solation of the neutral calcium hypochlorite
by means of a flotation cell or a decantation system
simplifies the manufacturing process. In particular, it

8

avoids: the use of the principle of two superposed fluidi-
sation beds containing the two solids to be separated,
namely sodium chloride and calcium hypochlorite, (this
latter method always involves vacuum evaporation in
order to condition the crystals); and

the use of two production lines which are expensive
to run, from one of which sodium chloride is obtained

and from the other of which the hypochlorite is ob-
tained.

(b) The ease with which limit is incorporated into the
mother liquor from the dibasic substance.

(¢) The washing of the sodium chloride, without
supplying water, with a mother liquor which is depleted
in hypochlorite and which dissolves only a small
amount of sodium chloride.

(d) The side reactions are reduced to the maximum
extent because the operations are carried out at a low
temperature not exceeding 20° C.

(e) The crystallisation processes are effected by seed-
ing, which leads to crystals which can be isolated
readily from the mother liquors.

() The only water introduced originates from the
59% strength sodium hydroxide solution and is re-
moved in the form of mother liquor retained in the
hypochlorite cakes and in the sodium chloride.

(g) Unstable solutions or suspensions such as sodium
hypochlorite are never present.

(h) There is no pollutant waste material.

The examples below will make it easier to understand
the process of the invention and its value relative to the
processes used previously. Four variants will be de-
scribed in particular which, whilst leading to the same
results, differ in the way in which the recycled mother
liquors are distributed.

The quantities indicated correspond to the manufac-
ture of 10 tonnes/day of dry neutral calcium hypochlo-
rite with high content of active chlorine.

- EXAMPLE 1

Reference can be made to FIG. 1. 4.45 tonnes of
97.1% lime are introduced into 12.5 tonnes of a mother
hiquor from the dibasic substance in order to obtain 17
tonnes of a 25% milk of lime (A;). This milk of lime is
reacted with 26.7 tonnes of mother liquor coming from
E>-E3and 46.7 tonnes of mother liquor from the neutral
substance coming from E{, which gives a suspension of
approximately 90 tonnes of precipitated dibasic hypo-
chlorite-(A3). The thickening of the suspension by natu-
ral sedimentation (A3) leads, on the one hand, to 37.5
tonnes of clear mother liquor which is recycled to A,
(12.5 tonnes) and to E; (25 tonnes) and, on the other
hand, to 52.9 tonnes of a thickened suspension of dibasic
substance containing approximately 8% of Ca(OH);.

This suspension is introduced into a chlorinator B at
the same time as 7.4 tonnes of 59.5% strength caustic
soda, 7.7 tonnes of chlorine and 25 tonnes of mother
liquor from the neutral substance coming from E;. Ini-
tially, the chlorinator contains a sediment, which acts as
a seed bed, of approximately 93 tonnes of a suspension
of crystals of neutral calcijum hypochlorite and sodium
chloride. The temperature of the reactor is kept below
20° C. by cooling. A free alkalinity corresponding to
0.2-0.4% of Ca(OH); is maintained in the chlorinator B.
The weight of solids formed in the chlorinator is ap-
proximately equal to that of the seed bed, that is to say
approximately 93 tonnes. The average dwell time of the
mass 1n the chlorination bed is between 2 and 6 hours.
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The suspension then passes to the flotation cell C.
0.005% of a flotation agent, which is a surface-active
agent essentially based on sodium lauryl-sulphate hav-
ing adequate stability in a concentrated hypochlorite
medium, 1S added to the suspension. Air i1s passed
through a diffuser into the flotation cell. The combina-
tion of solids collected in the supernatant foam contains
90 t0 95% of the solid hypochlorite and 28-30% of the
solid sodium chloride which are initially present in the
suspension. The suspenston of sodium chloride contain-
ing a small amount of solid hypochlorite remains under
the layer of foam.

The solids collected by the foam are suction-dried at
F. This suction-drying process gives, on the one hand,
the cake of hypochlorite, and on the other hand, a
mother liquor which returns to the flotation cell C.

The suspension of sodium chloride which issues from
the flotation process and which is dépleted in Ca(Cl0O);.
3H,0 is approximately 78 tonnes. It is separated from its
mother liquor in E; and then clarified and washed in E;
with 23 tonnes of mother liquor from the dibasic sub-
stance coming from Ai. The cake is then suction-dried
in E3, which leads to 4.8 tonnes of sodium chloride.

Furthermore, the cake of 14.7 tonnes of calcium hy-
pochlorite issuing from F is treated and dried in accor-
dance with known techniques.

The analyses of the mother liquors, the suspensions
and the solids are given in Table No. 1.

. TABLE1l
(DMother quots 1~~~ 2 3
Ca(Cl0)3 9.70 3.755  5.605
Ca(OH); 0.029  0.06 0.071
Ca(Cl01)> 0.70 0.77 0.721
CaCl, 0.49 052  0.483
NaCl 19.86  22.11  23.252
CaCO3 6017 001  0.03

Other constituents

10

15

20

23

30

- 35

40

(2)Suspensions 4 5 6 1 8 9

Ca(Ci0) 2.77 7.19 962 1637 836 9.66
Ca(OH) 25.47 _‘ 4.82 8.20 0.263 024 0.07
Ca(ClOh 0.55 0.70 0.65 0.58 — 0.62
CaCly 0.37 0.47 0.44 040 - 0.43
NaCl 16.32 2020 1884 2290 6.51 24.89
CaCO; 0.48 0.11 0.18 0.20 0.18 0.07
Other constituents 0.15 0.0 0.05 0.06 0.06 002
H>0 by difference 5389 6648 62.02 35923 17.46 64.24
Mother liquoer 73.82 91.34  B520 22539 O 91.56
retained

dis 1372 1274 1320 137
(3)Sohds 10 i 12 13 14
Ca(Cl0O), 52.10  43.41 5.20 1.00 73.18
Ca(OH) 1.30 55.10 0.5 0.60 3.10
Ca(Cl0O»3); .35 — 0.08 0.10 1.11

CaCl> 025 — 0.07 0.10 1.95

NaCl 1228  — 71940 9380 18.35
CaCO; 0.9 - 1.15 0.6 0.70 i.34

Other constituents .30 0.34 0.2 0.27 045

H,;O by difference 3252 — 9.95 3.43

0.52

Mother liquor

50

35

65

18

TABLE 1-continued
retained 29.07 11.42
LEGEND FOR TABLES 1| AND 2
{1Mother liquors
Column 1 : Mother liquor from the neutral substance
Column 2 : Mother liquor from the dibasic substance
Column 3 : Mother liquor from the clarification of the NaCl
{2)Suspensions
Column 4 : Milk of lime
Column 5 : Suspension of dibasic calcium hypochlorite prior to decanting

Column 6 : Thickened suspension of dibasic calcium hypochlorite
Column 7 : Suspension from the chlorinator

Column 8 : Actual solids in suspension in the chlorinator

Column 9 : Suspension of NaCl depleted in Ca(ClO)>. 3H>O by the flotation process
(HSolids |

Column 10 : Suction-dried neutral hypochlorite

Column 11 : Dibasic hypochlorite without mother liquor

Column 12 : Sodium chloride prior to clarification

Column 13 : Sodium chloride after suction-drying

Column 14 : Dried neutral hypochlorite

3.1

EXAMPLE 2

Reference can be made to FIG. 2 4.45 tonnes of lime
containing 97% of Ca(OH); are introduced into 13
tonnes of mother liquor from the dibasic material, in
order to obtain 17.5 tonnes of milk of lime (A;). This
milk of lime is reacted with 56 tonnes of recycled
mother liquor from the neutral substance originating
from Ej, and this gives a suspension of dibasic substance
of approximately 74 tonnes (Aj;). Thickening of the
suspenston by dynamic sedimentation (A3) leads, on the
one hand, to 35.8 tonnes of thickened dibasic substance
containing 129% of Ca(OH);, and on the other hand, to
37.7 tonnes of mother liquor from the dibasic substance.

This suspension of dibasic substance (35.8 tonnes) is
introduced 1nto a chlorinator B at the same time as: 7.4
tonnes of 59.5% strength NaOH, 7.7 tonnes of chlorine
gas, 15.7 tonnes of mother liquor from the neutral sub-
stance coming from E{ and 26.4 tonnes of mother liquor
from the clarification and washing processes coming
from E; and Ej.

'The operations involving chlorination, flotation, suc-
tion-drying of the neutral hypochlorite, separation of
the mother liquor from the solid NaCl, clarification,
washing and suction-drying are identical to those of
Example 1.

The essential advantage of this example resides in the
fact that the volumes employed in A3 and especially in
Aj are smaller than in Example 1; decanting is carried
out in a dynamic decanter which makes it possible to
recover the volume of mother liquor necessary for
washing the Na(l, the proportion of lime in the dibasic
decanted substance changing from 8 to 129% of Ca-
(OH),.

Table 2 gives the corresponding analyses.

| | TABLE 2
(1)Mother liquors 1 2 3
Ca(ClO)y 9.70 3.77 5.64
Ca(OH)> 0.029 007  0.08
Ca(ClO3)y 0.70 0.72 .67
Cally 0.49 0.53 0.49
Na(Cl 19.86 21.14 22.36
CaCnh 0.017 0.018 (0.038

Other constituents
H>O by difference

69.204 73752 70.714

dis 1.262 1.204 1.231

(2)Suspensions 4 5 6 7 8 9
Ca(ClO); 2.808 8.06 12.58 16.37 £.36 9.66
Ca(OH) 24.83 5,92 12.08 0.264 024 0.07
Ca(ClO3)h 0.536 0.66 0.60 058 — 0.62
CaCl (.19 .47 0.40 042 — 0.45
NaCl 15.75 18.R8 16.51 22.92 6,51 2491
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TABLE 2-continued
CaCQi 0.48 0.13 0.24 0.19 0.18 0.05
Other constituents 0.15 0.04 0.07 0.04 0.06
H>O by difference  55.056 65.84 57.52  59.22 17.46 64.22
Mother liquor 74.489 §89.30 78.04 82.539 0 91.6 5
retained
dis 1.350 1.282 1.376 1.37
(3)Solids 10 11 12 13 14
Ca(ClO)» 52.10 43.88 9.20 1.0 73.18
Ca{OH)» 1.30 54.75 0.5 0.6 3.10 10
Ca(ClO3)» 0.35 — 0.08 0.1 I.11
CaCly 0.25 — 0.07 0.1 1.95
NaCl 12.28 — 79.4 93.8 18.35
CaCO3 0.50 1.03 0.6 0.7 1.34-
Other constituents 0.30 0.34 0.2 0.27 0.45
H>O by difference  32.52 — 9.95 343 052 15
Mother liquor
retained 29.07 0 11.42 3.1 —_
EXAMPLE 3
20

Reference is made to FIG. 3.

4.5 tonnes of lime containing 97.1% of Ca(OH); are
mixed, so as to form a suspension, with 12.5 tonnes of
mother liquor from the dibasic substance, this mother
hiquor containing 3.75% of Ca(ClO);, 22.11% of NaCl 25
and 72.78% of H;0, so as to form 17 tonnes of milk of
lime containing 25.47% of Ca(OH); [A1]. The milk of
lime formed will react with 26.7 tonnes of mother liquor
coming from E; and E3, containing 5.61% of Ca(ClO);
and 23.25% of NaCl, and 46.7 tonnes of mother liquor 30
from the neutral substance coming from F, containing
9.70% of Ca(ClO); and 19.86% of NaCl. 90.4 tonnes of
a suspension of dibasic hypochlorite containing 7.19%
of Ca(ClO),, 4.82% of Ca(OH); and 20.20% of NaCl
are obtained in Aj.

The thickening of the suspension in Aj leads, on the
one hand, to 37.5 tonnes of mother liquor from the
dibasic substance, this mother liquor being recycled to
A1 (12.5 tonnes) and E; (25 tonnes), and on the other
hand, to 52.9 tonnes of thickened suspension of dibasic
substance containing 8.2% of Ca(OH)3, 9.62% of Ca(-
ClO); and 18.84% of NaCl. This suspension feeds the
chlorinator B. 7.3 tonnes of caustic soda containing
59.5% of NaOH, 7.7 tonnes of chlorine, 19.1 tonnes of
mother liquor from the neutral substance coming from 45
F and 6 tonnes of mother liquor from the neutral sub-
stance coming from E; are added simultaneously; 93
tonnes of suspension containing 16.37% of Ca(ClO),,
22.90% of NaCl and 59.23% of H;O are thus obtained.

The chlorinator initially contains 93 tonnes of a sus-
pension of crystals of calcium hypochlorite and sodium
chloride acting as a seed bed. The chlorinated suspen-
ston continuously feeds the cylindrical decanter Dj
which has a slow stirring system. This decanter has a
variable volume between 25 and 300 dm3, a height from
6.4 to 14.7 dm, and a radius between 1.1 and 5.1 dm. In
a decanter of this type, the dimensioning is a function of
the degree of agitation. The underflow from D}, namely
13.3 tonnes containing 10.18% of Ca(OH); and 55.02%
of NaCl, is taken up in 28.8 tonnes of mother liquor 60
from the neutral substance so as to be introduced into
the secondary decanter D;. The combined overflows
from Dj; and Dj, corresponding to 109.3 tonnes of the
suspension containing 15.40% of Ca(ClO); and 18.84%
of NaCl, are suction-dried in F. 94.6 tonnes of mother 65
liquor from the neutral substance and 14.7 tonnes of

suction-dried neutral calcium hypochlorite containing
52.10% of Ca(ClO); and 12.28% of NaCl are obtained.

35

50

35
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The recovered mother liquor from the neutral sub-
stance 1s recycled to D (28.8 tonnes), B (19.1 tonnes)
and Az (46.7 tonnes). The underflow from D3, corre-
sponding to 12.5 tonnes containing 9.44% of Ca(ClO);
and 51.11% of NaCl, feeds the suction-filter E. 6.5
tonnes of suction-dried NaCl containing 9.20% of Ca(-
ClO); and 79.40% of NaCl and 6 tonnes of mother
liquor from the neutral substance which is recycled to
the chlorinator B are obtained.

The suspension of sodium chloride is then washed

-and clarified using 25 tonnes of mother liquor from the

dibasic substance coming from Aj3. The calcium hypo-
chlorite present in the sodium chloride is rendered solu-
ble by the mother liquor to give rise to 26.7 tonnes of
mother liquor from the clarification process, containing
3.61% of Ca(ClO); and 23.25% of NaCl, this mother
liquor being recycled to Aj. After suction-drying in E3,
4.8 tonnes of NaCl containing 1% of Ca(Cl0),, 93.80%
of NaCl and 3.43% of H;O are recovered.

The suction dried neutral calcium hypochlorite is
subjected to the usual granulation, drying and stabilisa-
tion operations. 10 tonnes of calcium hypochlorite con-

taining 73.18% of Ca(ClO); and 18.35% of NaCl are
obtained. |

EXAMPLE 4

The aim of the present example is to show that the
process of separating the crystals of calcium hypochlo-
rite from the sodium chloride, by decanting, can be
carried out with a single decanter and does not require
the prior suction-drying of the suspension which is rich
in NaCl] before it is treated with the mother liquor from
the dibasic substance which is depleted in hypochlorite.
For this, reference is made to the diagram of FIG. 4.

4.5 tonnes of lime containing 97.10% of Ca(OH); are
mixed, so as to form a suspension, with 12.5 tonnes of
mother liquor from the dibasic substance containing
3.75% of Ca(ClO); and 22.11% of NaCl.17 tonnes of
milk of lime containing 25.47% of Ca(OH); (A1) are
obtained. 52.9 tonnes of mother liquor from the clarifi-
cation process coming from E and containing 5.61% of
Ca(ClO); and 23.25% of NaC(Cl, as well as 36.5 tonnes of
mother liquor from the neutral substance coming from
F.and containing 9.70% of Ca(ClO); and 19.86% of
NaCl will react with the milk of lime in A». 106.4 tonnes
of a suspension of dibasic hypochlorite containing
6.56% of Ca(ClO); and 20.98% of NaCl form.

The suspension formed is concentrated in A3 by de-
canting 49.5 tonnes of thickened suspension of dibasic
substance containing 9.80% of Ca(ClO),, 8.80% of Ca-
(OH); and 19.67% of NaCl, on the one hand, and 56.9
tonnes of mother liquor from the dibasic substance, this
mother liquor being recycled to A (12.5 tonnes) and to
E»(44.4 tonnes) on the other are isolated. |

The suspension of dibasic substance coming from A3,
7.3 tonnes of caustic soda containing 59.5% of NaOH,
7.7 tonnes of chlorine and 28.5 tonnes of mother liquor
from the neutral substance coming from F are added to
the chlorinator B to form, on a bed of preformed crys-
tals of calcium hypochlorite and sodium chloride, 93

- tonnes of a suspension containing 16.47% of Ca(ClO),,

23.35% of NaCl and 58.62% of H>O.
The suspension coming from B feeds the decanter D;
of the same type as that of Example 3. The overflow

from Dj, corresponding to 79.7 tonnes containing
17.52% of Ca(ClO); and 18.46% of NaCl, is suction-
dried in F.
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14.7 tonnes of suction-dried neutral hypochlorite
contatning 52.109% of Ca(ClO); and 12.28% of NaCl,
and 65 tonnes of mother liquor from the neutral sub-
stance, this mother liquor being recycled to B(28.5
tonnes) and to A3(36.5 tonnes), are obtained. The under-
flow from D), corresponding to 13.3 tonnes containing
10.15% of Ca(ClO); and 52.68% of NaCl, is taken up,
with vigorous stirring in E; in 44.4 tonnes of mother
liquor from the dibasic substance coming from Aj. The
calcium hypochlorite held by the sodium chloride dis-
solves in the mother ligquor from the dibasic substance.
4.8 tonnes of NaCl containing 1.02% of Ca(ClO); are
recovered and suction-dried in E3.52.9 tonnes of mother
liquor from the clarification process coming from Ejare
recycled to As.

The suction-dried neutral calcium hypochlorite is
granulated, dried and stabilised by the usual methods.

We claim:

1. Process for the manufacture of neutral calcium
hypochlorite with high active chlorine content com-
prising the following steps:

a. a milk of lime is prepared by adding calcium hy-
droxide to a part of the recycled mother liquor
originating from step (c);

b. the milk of lime 1s reacted with recycled mother
liquor originating from step (g) or steps (g) and (h)
or steps (f) and (h) to form a suspension of dibasic
calcium hypochlorite;

c. the suspension of dibasic calcium hypochlorite is
separated from a part of its mother liquor to form a
thickened slurry of dibasic calcium hypochlorite
and a mother liquor, part of which is recycled to
step {(a) and another part of which is recycled to
step (h);

d. the thickened slurry of dibasic calcium hypochlo-
rite and separately introduced sodium hydroxide
are chlorinated together with gaseous chlorine in
the presence of a suspension of preformed crystals
of neutral calcium hypochlorite and crystals of
sodium chloride and capable of acting as a seed bed
for the production in the slurry of further separable
and recoverable amounts of the desired neutral
calcium hypochlorite product, this suspension re-
ceiving recycled mother liquor originating from
step (f) or step (g) or steps (f) and (g) or steps (g)
and (h) whereby crystals of neutral calcium hypo-
chlorite and crystals of sodium chloride are in sus-
penston in a mother liquor;

e. the suspension of crystals produced in step (d) is
formed into an upper suspension which is rich in
crystals of neutral calcium hypochlorite and a
lower suspension which is rich in crystals of so-
dium chloride and the lower and upper suspension
separated from one another;

f. the crystals of neutral calcium hypochlorite are
separated from the suspension rich in calcium hy-
pochlorite to leave a mother liquor which is recy-
cled to step (e) or steps (b), (d) and (e) or steps (b)
and (d):

5
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g. optionally the crystals of sodium chloride are sepa-
rated from the suspension rich in sodium chloride,
in which case the resulting mother liguor is recy-
cled to step (d) or steps (b) and (d); and

h. the sodium chloride crystals from step (g) when
used, or the lower suspension issuing from step (e)
when step (g) is not used, is treated with at least a
part of the mother liquor arising from step (¢) and
the crystals of sodium chloride separated from
their mother liquor which is recycled entirely to
step (b) or entirely to step (d),

all the steps being carried out at a temperature not ex-
ceeding 20° C.

2. A process according to claim 1 wherein no further
reactants are used to prepare the dibasic calcium hypo-
chlorite other than those specified in step (b).

3. A process according to claim 1 wherein the dibasic
calcium hypochlorite is formed in step (b) in the pres-
ence of pre-formed crystals of dibasic calcium hypo-
chlorite originating from a previous step (b) operation.

4. A process according to claim 1 or 2 or 3 wherein
the separation in step (e) is carried out by flotation and
the suspension produced in step (d) and optionally an
agent to assist in flotation, compatible with caicium
hypochlorite and free chlorine, is introduced into at
least one flotation cell and a gas is introduced into the
lower part of the cell creating a foam in the upper por-
tion of the cell which entrains a significant part of the
crystals of neutral calcium hypochlorite and then sepa-
rating the foam from the contents of the lower portion
of the cell containing crystals of sodium chloride.

5. A process according to claim 1 wherein the separa-
tion in step (e) is carried out by decantation.

6. A process according to claim 5 wherein a main
decanter and a secondary decanter are used, a suspen-
sion containing predominantly neutral calcium hypo-
chlorite is taken from the upper portion of the main
decanter and separated from its mother liguor to give
crystals of neutral calcium hypochlorite and a mother
liquor, part of this mother liquor is recycled to the
chlorinator and the other part of this mother liquor is
then mixed with the lower portion of the main decanter
and this mixture passed to the secondary decanter and a
suspenston containing predominantly crystals of neutral
calcium hypochlorite is taken from the upper portion of
the secondary decanter and a suspension containing
predominantly crystals of sodium chloride is taken from
the lower portion of the secondary decanter.

7. A process according to claim 5 wherein only one
decanter is used, a suspension containing predominantly
crystals of neutral calcium hypochlorite is removed
from the upper portion of the decanter and separated
from its mother liquor to give crystals of neutral cal-
cium hypochlorite and a mother liquor and a suspension
contaning predominantly crystals of sodium chloride is
removed from the lower portion of the decanter and
separated from its mother liquor to give crystals of

sodium chloride and a mother liquor.
. I T e
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